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Abstract of JP20021 10963 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device that can be operated as a 
fully depleted element, corresponding to the 
scale down of the gate length and can reduce the 
heat built-up or substrate floating effect caused 
by Joule's heat. SOLUTION: This semiconductor 
device has a substrate projection section 1 1 A 
formed on a p-type semiconductor substrate 1 1 
and having a p-type semiconductor layer, a gate 
electrode 14 formed on the semiconductor layer 
of the projecting section 1 1 A via a gate insulating 
film 13, and second conductivity source regions 
15 and drain regions 16 formed in the 
semiconductor layer of the projecting section 
1 1 A, so as to sandwich the gate electrode 14. 
This semiconductor device also has element 
isolation insulating films 1 2, formed on both sides 
of the projecting section 1 1 A on the surface of 
the substrate 1 1 and first conductivity impurity 
regions 17 formed in the substrate 11 under the 
element isolation insulating films 12 and 
projecting section 1 1 A. 
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(57) [Cft] 

[SMI] HfcOWWfcfcWSU Sfe^S-ftSEiPfc 
L r ib^ v a. - /i/jR ir jgg l fcSMfc 

**tt»**ri-**#*jg«l lAi, &K£jeffil 1 

y-hm*l 4t. Mil 4 *3strJ: ? 

*^*£l S&VKU^f VffJtl 6 t, &4K3&eg&l 1 A 
*ifctf¥*#£4£l l±K»jft$*lfc*^4M6»liRl 

2i:, KT^mftftiii 2 Ru s &m.mm& 1 iato* 

*#&1S1 irtfc«&3:h.fcJU**fflo*itt*1Si*i 
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j&ftsfifcr- Hit, 

«riBiiii^«*«*i:»2^«««*tt, ffiie^jeasT 
tM&nemv&ik < ti>mm±K.r- hmmmzfrvx 

MJ&Ztitzy- vnMt. 

frier- vmMz&tt x ? ^nrnsnsn^m^mnv: 

mum i ^fl-jft^feiftitTwtKriB*****^^^** 
itfc* i mw.m<om i t , 

ttfzm 1 >£«S!<7>* 2 

nraans i , * 2 s^attKiMto^ft <tt v»-r*t*K 

j§wi j: •) T*B»awE4*j*v»» 1 mn.m<om 3 ypm^m 
[1**94] Htrier- h«SA»-t«o«iH±Kjg«$*L 

12 v - ^ XfY\s<i> WMmWL ZtiZ m B^j^SB 

So 

nt 1 mnm<D*mfcm saew t > 



2 

«-r*MrEr- h m*fc *iwe*'- f-** 

my- vmmzmux 1 etiregiese^MMMnK 

J: ? Kt»E*tMMMLhK»j«**tfc 
MB* l **»ll»iWT©«rB*»***nKiMt3 

*tfc» 1 *^a©^ 1 

*tfc* 1 mmm<om 2 ^*e%»^« t . 
z&ffi-rzzbz&mb-tz *f#^io 

zixtzmi<oy- Htt, 

fitrE^fegB©ME-^©fl!lMK**roI-r&flfe*<Ofl!l®± 

Lxi&i8.ztLt:m2<Dy- hmmb, 

f*i s fitzm 2 mw,m<o v - *w*x.v k 

flJB3S 1 *^#1*il^KT©ttE¥*#aHiWUJBJ«3 

tiTtm i area®* i yfmmmmb, 

ittzm 1 flSW^ 2 /F*61»H*i: , 

^ 1 mw.m<D% 1 ^*b%«^. m2mmw.<om2^%zva 

iwE*ie»<oii?4 < t t>mw±.^v- htmi&i-ft-Lx 
Mj&zttfzy- utt, 

my- hmmz&ttx ? cmE^ffont 3 ^m«« 

40 ^rttC^$^7t^2*«M<7?V-^^S.W f kh > 

lirE^feSB*fttrJ: ^ ir«rE**#at«U:t:»J«3*tfc 
«K ^2«^ffi^«t, 

ME* 1 *^-»««S»BlTO«rE**#*«ErtU«riE$ 
iXTt * 1 aSCSfflW* 4 ^MWSitt t > 

#t^* 1 SIIW^ 5 7tt*16i« t , 

in$9 9] my- \>mm#*<ovim±K.M&$ti. 
50 Tv^^egco-f-Y^^fttit^-r^^rsjoft^ii, m 
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IE V - * m&JgL If K U -f v «* jj*3g« S ti * iffi E&jgffi 

wirier * * ^ft t itt^-r * wft s ± gv^c t * 

#*Srtf»«LTv>4 £ i: 8 UE 

[flt*« 11] US l Smfflo^MKMfcflLtK^j** 

i smmog i ^ttttflMfc , 
ine* 2 *^ fl-««»iiT«)iwriB#*flt»«rt izj&m $ 
tifzm i mmm<om 2 20 
^*B»«*i:«:A«u mar- hnm<D±mtt, we 
' £e«Lt*e> h5ie« 1 xttmmtom&vimm 2 

1 2 ] mum 1 ^*e%«« t m 2 y^momm 
t i^wt-t-r^m^ms, 6. 1 i©v»r*t*»iouie 

[»** 1 3 ] WE« 1 , # 2 SE^lUHIklt©^* 
*S5> 6 » 11 OV»i**t* 1 o »cE*0#*#**o 

1 4 ] ¥-m#-mm±. k jb* 2 ntzumm t . 

- K£ LT, ttEHP»Xtf*WRJiK»j«3itfc£je 

mlEr- h*«*RtrJ: ? KlUEx l? *o 
JlrtK$A£*Lfcv-.xffiKRcr KW 

BtiEr- k nM* t *v>nw± izt&a * *ir v» 4 x e ^ * 

-> * ;Vi££#Jg O f- + * ^ft t K^-T * *I6] Oft $ !± . 
WE V - * ffittft If K W v &mm& S ft * IJEx tf 
A-#i»#JS OUTE^ * * * ft i: & # O 

[*W<DB»iarK9n 
[0 0 0 1] 
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[0 0 0 2] 

[&*0&«] 3*7C«i60MI Sffl«IM»*h 

^VvX* (JW.TMI SFETtSt) O— S-C, SO 
I i««#^ a B B y 'J 3 >1 < fil •) ffi L 

double gateM Fully Depleted-S O I MO S F 
ETtf&MZtiX^Z) (D.Hisamoto et al. :IEDM 1998 
P. 1032. X.Huang et al. :IEDM 1999 P. 67, #^¥2-263 
473-f-2r#, #<2r¥2-2768719-f-<Zr#) „ 
[0 0 0 3] HfEMOSFETtt, itSV>m»iEfEffil2j£* 

fOL S I tcfflv%t>ti.4*^ b LTtl-e$)4 0 

[0 0 0 4] 11 1 3 (a) ~H 1 3 (c) li, KSLfc 
ft*0»EMO S F E TO**t*t l^f hHXU f 
®fffiH-C$)4„ ¥4M$&Kl 0 1 _tlCti, ^ill 0 2 
J^AStU £ <b (--O^m 1 0 2 ±K(±v U 3 > f 
inllO 3**S£j££*tTH& 0 ->'j3>f inilO 
3±Hti. itKl 0 4 ^UVt^ 1 0 5, KW 

[0 0 0 5] ZhK^ V-X10 5MKV^>10 6 

±tc«±, v-^io5ay ( Ki"i'>io6iy-i-ti 

1 0 7i^lSit4/:60Ml 0 8#®J«SiiTV» 
5. f fe, V — XI 0 5t K W > 1 06 HO^rt (OffliJ 

®tct±. v-x i o 55.^ kw > i o 6 ty- \-mrn 

1 0 7 fc«r*6»-r4fcJe>«)«liflll 0 9 36 J BA^tL-CV> 
1 0 7i f MS*lTV>5, 

[0 0 0 6] L^L. iO*7-Olia»C»±, ^I^SO 
[0 0 0 7] HI 13 (a) -11 13 (c) IC^L 

fcso immzm-r&m+bmnteWiftiftTm+i*, 

^^F-fB^OTgi5 Sr X^M t" 4 i i: ic J: o tUS L 

[0008] in 1 4 i±m&Ltz$£%i<Ds<)i>?mm*m^ 

fcffOWSBT* 0, BIS JiWEXT-WBfffiHT* 
*o 1 1 l±tCtt, HI 4X0*81 5tc^-f 

i t ic, jgjtRi l 2#»flE5tLrv»*o :«H 
12±i:li, V-^l 13> K W > 1 1 4^$£ 
tt. v-^ 1 1 3 b KW > 1 1 4 fcOW^jgffcJi l 

i o±ni±, y- vmrnmi 1 5 *^Lty- hrnni 

1 6**^fls2fi!l!E-*-*J:dK»jaE&*lTv»4o 
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[0009] l*l***c>, mi 4Mii 5 \zmirm 

[0 0 10] $fz. Str^LTt 2oO^TH*il1--&^ 
SO I*iS4rito-C Li o t, ?>m<OTmzft&. 

-t2>&mm<omfemm&m&^ y > «t v»i t 

gSLfcM^^ot (self-heating) , KH">1 
oT, 013, *^>VM±I1I1 5lc^L7tiix 

f>o*T-«±> l s i %t*^<DmmKni.x-jz--rLi>®.m 

[0 0 11] itz. SO im^FX'te, # Kn^-Y^MKO 
#^^$ttrv^ 0 20 

[0 0 12] ^*;l^^i££fflv>-t\ |W|#tr3^7C 

mi&Zfttz*t?zM I SFETt LTIi, *@#H=»5844 
278#tC|2«?n.7tM I SFETWS, i<7)MI SF 

eti±> mm.* ^mmzmjiLx ( pr 

ojection shape) fcJgfigU C <OS«^gPtcttrM Ltz 

fe&wax vmmmi&*wtzittzi><ox-$>z>o 

[0 0 13] gll G&tfEll 7(i. MEM I SFETO 
SSitlDg K is It & Mr ® El t? * -2. o 

[0014] 116 IC^-T J: 9 1 2 1 ± 

fc»i*SS&R«*l 2 1 AHmtiLZtLr&i). £<0£jlS* 30 
ffittl 2 1 A±KJ±r- h^Iil 2 2/9*BJ&£*LTV> 

&«, *jB«*«i 2 1 Avnmizitmmmi 2 3**»j« 

^tt-CiiO, i©Ml 2 3±(C(±-eX^*j" 1 2 4i' 

[0015] HUieM I SFETtii, V - J* • KU'f > 
ffitWJ Wg! v> t £ ^> Xfttk-f Z> > * X )V - £ RSlhi" h 

tztb, m \ 6 izm-rm&iz&^x <i *>m^imt>tt. 

2 1 AOl£ffiKffiaM£07iH»1Hi*l 2 5 

wi&mztLx^Zo 

[0 0 1 6] Zbiz, mi 7i:^t±9i:, ffiK£&K 40 
^«l 2 1 AcD±ffiS.U f flOMtw®*$^* • Kl/ 

-Y v7F*6^te»® 1 2 6WS$*a<fStSii KJ: 
l?, ±MtmWttf*fi*?ii.\it A,t*mLLtzMI SF 
ETt LXW)ft-rz>z\t*!$mt LTV**. 

[0 0 17] USBMI SFET-eii, SO I*fi-CJ±4 
< , £&R£i* 1 2 1 A t T»<0*MKMfc« 1 2 1 i* ! 

l&iR (self-heating) **##»3b*»iffi«S*L.& i v> 
d -60 

[0 0 18] so 
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[S&SH^JBftLJ: 7 t-tiVkm] LfrLteVb, Y- h 
g**«iHIHfc$K. («*.»f0. l^mJElT) , 

;o*itL< £oT< £0 LfcA'ot, 

**0. 1 A t mJaTOttttKJ*fc1-*«£«iS*#'*4* 

[0019] ^it^o^ii, webm as 

[0 0 2 0] 

[ii*Mt4/;X)o^] m%&af®*i&m-tzfztr> 
t jgja $ *u m 1 

»*ffl©V-*«*XO r Kl"f 

*tr *?KlWE¥*#*^fc®J«S*ifcl|SK f 2f 

flc*«rtKJg*S*Lfc» 1 i^KOf 1 ^M^ffl^t , 
«riE« 2 ^ftlfimRTOlttE*****!*? $ 

[0021] itz, z\<o§km\.z&z>%2<n*mfcmw. 

t±. *l**ffl«0**#:««Lh^«JftS#l, »1#«S! 

mwttzr- h&mmzift-Lxmm.ztitz'y- us 

rt^^$tt/c»2««S!OV-^ffiltSU f KW 
Sftfcfll, ^2»^J5t*£«IKt, frfE^l^^St 

« .1 **e»§i«< £ , Huie» 2 m+frmmmmTvmK.* 
i: , mriE^ 1 , » 2 m?frmmmm<o'j>% < t <> v»r tt 
mm<o'j?%< t is^-rtifrtzmmztifz^ > ? ? v-r*? 

[0 0 2 2] itz, :o^i:iJ|3^|Mi 

»±, mimw,m<D*m&&m±izMi8.2ti > mimmm 
v>*i»im*m't2>mm&£. mm$zmn<omw±izy 
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#««±»c««$fLfc»K *2smMMM*Ri:, m 

ER 1 »^ #««»RT©1WE*ilW6lfc«rt S *t 

fc* i ftio* i ^mmm® t , mum 2 

»RT<aRE**flE**rtKJBRS*LfcR 1 ftttSloR 
[0 0 2 3] Sfc, £Oft9IICR&R4«>¥*ttftR- 
£3§jgg|Si:, R-E*je«©-#ORiii 

t, «rfafej6«5ottB-*o«iiBK*ffli"r*ifc*«>«iH 

±K, MfiRRfr^LTflrER 1 hmffii:*! 
RL.TJBR3ft.fcR 2 ©r- hWffifc, RERi. R2 

m 1 , m 2 «?-»IKffiJtK2: , MER 1 *^St^R 
T©RE¥R#**rtKJBR* ixfcR 1 ill©* 1 * 
b , RER 2 R^#Ri»*tRTORE4Ml.flE* 
«rtKJ£R$*tfcRl»*ffl«R2^#M&RRi:*ftR 20 

i4, *i#*ao**flt*«±Kjgj«$fL, f nil 

©Rl f 2«ll(0^2»f«> RV 

r i j*ss!<dr 3 ^m®)ffit$i.rf z com-emm znx&z, 

®±tcy- bii&iiR£^LT^j&Sft-fcr- USt, 

frier- hms*i*trj: dK«rE«ie»o»3^*6»* 

RRfc, RE&RRfcfttrJ^KRE^RfltffcflLtKJB 30 
RSJtfcRK R2*^0*»RRi:, RERlRTfl- 
R«RRTORE¥*#R*rt»::3gRS*tfcR 1 *mi2 

©r 4 mum 2 x^ttftWRToitre 

¥i»te*«f*3 K«R S ft-fcR 1 5 7*MbffiR 

[0 0 2 5] £fc, £0*&HCtt£R6a¥R#ieC 
14, Rl»«ffl©¥»fr*«±K®JftS*u imao. 
¥»*R*tf1-*RjB»i:, «FE?5^g|5<7)±M5.0 f 1iIM 

Br- h 4 3 KRE^teRo^RttRrtKjg 40 

R3ftfcR2*^12©V-XMl£;5.U r K W >«*fc, 
ltrE£R«*Rtr 4 d KRE*»R*K±K»RS*Lfc 

ri, R2X?3-rrrr£« mftmimttmtmm 

T©RE*»ftR*rtW&R*iifcR 1 jf^3!©R 1 * 
t , HflER 2 R^ 0*R*RTORE*R#* 
RrtKJBRSifcfcR 1 RR&OR2?F*MMnfcfc fcAR 
L, REr- bRROJiffitt, RERfifehifrfeRBR 

1 r^rrrrsitrbr 2 r^rrrrjlkro 

[0 0 2 6] 4 fc, r<0»«C«4i7©**#ill so 
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«4, *RfcR«JiKJBRS*i.fc|&RRi:, £©i?&iSiRlc 
R»tfc*ifcRO«l*i<0RE*MMMfe**->- Kt LT, 
ME 68 □ ffift *Si£SJK± K J&R 3 *t fc R j&fc *> a feT * * 
-> * ;i/¥R#S t , DtrE ^ * * > * O^* 
< i: >i>«_ticr- hiRJtR*4M,TJBR3*Lfcr- h 

m&fc, REr- bmffi«-Rtf4-7Ki!irExe**->* 

^RflcR ft k»« $ titz V - * If KUW >«« 
fc**RU mlEr- h o>«ffi±KJgj££ft.T 

[fijoft^ti, irev-x«m&tjrKi"r 

RE tr * * -> * **R#R offilBf T^;u«tt 
[0 0 2 7] 

[rkorrojbr] mr, iaffi*#BBL-c, i©%93 

©Hifc©J£SI©#R#3£ei LT3^x«j|©MI SI 
t#«*h?>^^ (MISFET) Kov*T3£9H- 

[0 0 2 8] [R 1 ©RR©JB8!] IH1«4, 

& o 

[0029] Ell -9 IC, pl->'j3'/fi|fl:i 

«i net*, i<75*«>6^fetttci)DX?tLr^4*«?? 

*«1 1 _ttct±, f^flill 2 35*^$iiTV> 

iit?»4, ^0x.(4mrE*«^Si5 1 1 AOlfS 
+ *^fti:KXi-4*I^OJPSt:*S) f40. l^mg 

14 0. 5//m-l. 0/imgS£lT-e *4o :o 
i^§lcov^Tt4, 1. 0^/ m«£JBlTKI£&*>tf-ei4fc 

UK 

[0 0 3 0] »«^jB»l 1 AOMfllffiXiri 

MJilci4, r- MBHsRl 3#JgjaE$*Lrv»4 0 i"^fc> 
i<or- MSill 3 14, 1 A^Sd 

4 ^ exijft3*vrv'* e r- h*6*Ri 3 (4, wxif^ 

BKkK IDML^'Ja VHMkR* C 4 * . 
[0 0 3 1] *«^gCl 1 A**3MEr- h^»R 

1 3±o-geici4r- Mffii 4^j££*l, ifE*^- 

^•SI^Rl 2±0-gB^(>r- MSI 4«&£*t 
Tv>4 0 *^feS51 1 At0lH®±O#mri:m<7)MfiiJffi 

rtici4, mm^mmmbm^mmm (ni) itoy- 

xtetfeS 1 5 b KU-f 1 6**»R5*trv»* 0 

iOV-^ffilMI 1 5^5.^ KW-Y 1 6<DJgJ& 

t4, y-Msuofffiti:, ioy-^s/^- 

4i)'J> (P) *SV>litf (As) rfmXZtiZo 
[0 0 3 2] 443, - -"C(4, *«^eggl 1 A©I1 
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mft<D&iz^ v - *i£fS:Jf l 5&tl r KU<f >tttMi 6 
Kfe v-*«:tWi l 5MKU^ >l£fUi 1 6 £®JS 

[0 0 3 3] $ h tfTflaX?£-|EI&l»K 1 2 s^gte 

i:rat**ai (pi) * t o*«aEo^«»«* i 7 a* 

»«?HTV>4, ihfcfc*,, &££ig«M 1 AffilWf 
^(MMM! l 2 T^ffMfi 1 lrtK-fa-v&Afc 
J: •) 5 *tfc^«««* 1 7 14, 1 AT 

10 0 3 4] 4 fc, ffriBX?3-MM6*K 1 2 fcti, 

tzlt><D=i>? ? h 1 8«S?ftTV>5„ i<7)3>^^ 

1 ±m K ttflHB^#Mfe«i* 1 7 S<itv»4fcft, 
nv^^ h 1 8<0^£B#K&^fc&TT->&^0^:*>'& 

A^nt*<, nv?nn 1 i fc 

[0 0 3 5] 111 1 KtSI" C ©Safc05J^««>*»'*«« 
l±, mrj£L7tfe3t#l<7>S O IiSMvfcMI SFET 
W*KtIv>fcMISFETKT 

m \ 4 tEKUBtS-oftCa J'^^ Yffl& 

Sr&S MISFETOfittl^ (•^ifwi' 

«tv-^ • KV-f >SB) Ja^O^fl-JtlBirtCUv^ 

y- hm 4 1 toisiiifatsfoT 

[0 0 3 6] i<0¥«#3igg-Cf±, f?tff(0 

m 4 trummi 1 to«4*a5^K*v»-c> 
vtm \z& & x $ K-r & z. t * o 

[0 0 3 7] LfcjjF-aT, ii-eiiy-MIl 4IT 
TtitoSBS (pi) ^»*K-f>^LT> ?F 

msi 4 1 t^s^'jsp^-rN na^mr- 

3W»i««Cig«SfL4#4MI SFET 

I SFETSrUjS-r* **4MMMKtt#n> 
(B) 1fo»LfcJ:3K5FttW«*l 7 »i p 

[0038] $ c>»c*«^je«5 1 1 aoj?£ 
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«fK. &K£igffil 1 A<tHC?gJlS;£tt<&ft;*;£2Jf O 
MWd <t >)&i6-c£< flbfl£i$K£«£igflS 1 1A* 

-©liOflOMI SFETIi, fg^SS-ftSl© 
S O I Jg^- 1 m ^ £ ■* -5. i t K & i, o £ k 

1 1 A©MlS©y- YW& 1 4 CioTf t*- 
*tO#f > -> -V ;KMfPri*& $ *l£ t£*fl|j£<D¥ 
MSMI SFETtJt^LT, ^K&'f- + * ^3s6** 

[0 0 3 9] £<b(C, S O I S^-tPI^^l&^Sr^-li-a 

ifijom^anrospffis^M i sFETj:n/j^<* 

MISFETfli> R d&ftmJE-C, T^o^Hffifcr- h 
20 [0 0 4 0] *K*iB«Rl 1 A«5J¥$*n*<4:o 

TWiSl 1 K-ev^S*Li J: o C44, -f* 

Mfiow^*e%^i4i 7 5&»*«^jea5 1 1 a^tco 

*«1 lt^ft*''), lAcOTgBlct,^ 
Mittl 7 *«3^JS5*L*Ci: Uc^T, i 

[0041] *<5>K»i, ^^s-fksjoso i*^-tra 

->* - Jl/j»i L tzm& (self-heating) 
iz J: Z> mat^b* */ME Ktiiii'tl*. 
[0 0 4 2] [*2©*jfc«3g|8] -ittttC, SOI* 
«*IV>/;MI SFETW^ *«<0/p:M%jtS*T 

[0 0 4 3] ««SO I*«Srfflvfc^2ftIO 
fHMI SFET^CIi, ^;l/*^i-a-> 

•J 3>K<0fflW*##C«< 9, 
;u-(7)|&^«rJ1)x.-CV>-& 0 L*»L, y-FSi { l OOn 

so [0 0 4 4] id r, EI 1 tC^L^i t C h9>vX 
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[0 0 4 5] 3MK£j&ffiOffl1HSffiK}&A3 
*L4 h 9 SO ill^<Oi&ffc«:*T 

[oo4 6] -e-o-^r-c. £4Eftjev«>±inttc£a3 

©t, iM*S0III# 

[0 0 4 7] ^-Ogft LT, ■ KW VflfjflC 

& & Kl"f Vffl 0>£ZJi ©# IW* § < 4 
•K V-X • K U V H O O f ^ * - i } 6 i •) ^ t < 

[0 0 4 8] *«W^*fitJjtJS^a 7 r W 

*'*&%Mt-tZ>Z.t-emiS7 £ LfcO**, HI 6tcfrt- 

[0 0 4 9] ^£T% iC0SS2OH*feW^-CI±, id 

^«^tegBcog±Moas» (±mas) cmisfet(d 

t^-^t LT-ffid <t 9 l-1-tLtfiv»i SrJtSg 

[0050] mfa$imu<D±w&\z?- v * KtfKj&zti 
te^xiiz-r&mmtLx. v»<oa»*»r 6*l*5&«, eg 
2 t-(if 1 t >; 7 1 «of ii<o^tt»t-± 

LfetmSr^-fo HI 2, 0 3, JBLV® 4 \,Z7F-fm& 
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[0 0 5 1] HI 2, m 3. RtTH 4 ICTjctflflSr 

[0 0 5 2] S2li, *2OH*O»I8«)**flc|6*<0 

[0 0 5 3] *«^feg|5 1 1 A<0JiJ16&#KI±> m2 \Z 
Tji-tXllz^ f t^jv>t I <o i ft , JrilwfIS (p 

ffl) o^tt*** k - tf > r £ titz^myomta. 2 1 tm& 

[0054] i <D i ? 4fltao*#fl:«110«jS*ffi 

3>a-ffcK*r*»flE|frKl l±lz;*?-->y-tZ 0 £ 
>^ (JflLT. R I EifBi-) Hi 1 1 £31 

SB 1 lA*Mt4. 

[0055] Hirfe^s^fegB 1 iA«tfcft> 

20 1 A£>±Mg&tc**LT, *>SAi:J: 

A(±. 0ax.lfr<O||Jfe<7)^Wl -7 Knflr^M I S 
FETtli, **n> (B) S-iDSWff 1 5 k e V. K — 
X»5 X 1 0 1 3 cm-zfia^Ui-efi^fi&o 
[0 0 5 6] «v»T, JfcMMtifcfcJ: •?> *«^jfeSKl 1 

111 3 ZMfc-fZa Z<F>y- FMl 3±(C sK'J 
->'J 3>BiSrit«L> M;&1 4 

30 [0 0 5 7] y-H114T*R<iS^)g 

If. P**v»l±As) «rfAL> y-Xtitil 
KV>f >&St@ 1 6 *»*1"*o 

[0 0 5 8] B3tt, »20HJ60^fflOSEaii(|«)#3» 

[0 0 5 9] »«[0gjeS51 1 AOiSCIt @3CSt 
H61iEl2 2*«»«**LTV»* 0 ico#fe^^2 2 
icii, *«^®g|5l lA«t«Cfflv^r^ 

r («ittfv"j 3 va-ftii) *mm*t-r \z*<Dt tm^ 

[0 0 6 0] «ris«sSc**i-s**#;^M-ci±, 

1 A<o±ffigpuisv^r, f-MIi 4tM3S 

[0 0 6 1] z n x 0 %mi&e>*mte$£W.<DmT!kJ>ii: 
it, mz.iiX.ns.Tizftdo t-f> mmmmui ia* 

50 v'JnvMIJffftMl l±K/<*--V*"f 
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i> 0 Z<Dt&mm2 2 t LT. R I E^fipV^ ^ 

[0062] m^x, mtmmm2 2 zm&-<t-? & 
fltifiott^eas 1 1 a_lk, ->y 3 >n=srit« 

[0 0 6 3] S^K, y-HSl 4 T£l& 
g&l lA<DMffl®rtlc, -ft>ftAUi^«ai (09*. 

KW vtSriWf 1 6 £J£j£-r£o 

[0064] sua, ^2 <Dmm<DMm<om<D^mm<o 

[0 0 6 5] 1 1 A<0±M±K«±, H 4 

-r.Mi-. hmi^j&s ft «jko<*. 

\zy-YW&14b., 1 4 B^jSSixTv^c, -t&fr 

1 1 A <fc 9 2o©y-H114A, 1 

4 B^ge^-g-fi^c^^^Tis «K -oT)Y- 
HI14A, 1 4 Bf±^ *rt'fti:il:£1-.i>ii:*§LtK 

A. 1 4 B K * it-Tit 3 h £f£tf£;&gtf ? ab&o 

[0 0 6 6] iW<to^#ifi^»o^ii#^S-C«±. 2 

owy-nti4A, i 4 Biciwit:/"* jtx* vpm-f 
ifc2o<oy-nii4A, i4Btc-ett-r 

[0 0 6 7] taixJf, 2c<oy-HI14A, 14B 
-HI14A, 14B<0H, 1 olc^*;W!ll<£>r 

? 9¥- y FET*- Kfc LT'ttffli-ttlf > L§vMim 
[0 0 6 8] 114 K^I-^SMfcitS^gdlffl^T. 2 

ooy-hsiHA, i 4Biciwii:/^^T^«-eniip-r 

til 4A, 14BC00*>, 1 ^\Zf?*)V<m<T>Y- \ 
mS-i^*-. It*) Oloic LT, buIB^* 

[0 0 6 9] 114 Kfr^mi!kZft^*&i*mWi<nmikJj 
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:»•>') r» ymtm*-?*? t lt, RiE*ffv\ ^ 
jgtlc<D&;t£§£jgg& 1 lA*Mt4» 

[0070] ^v^r, frfBv'; 3 v^tKSrfO»-*-f 

J: 9 £#it<A&«?Sjgg|$ 1 1 A±K> #U <> 'J 3 >R* 
*»U ;^-i>^tty-HI14SMtS. 
10 [0 0 7 1 ] -5-<E>&, CMPKJ: »>**^jgS&l 1 AW 

R I EKJ: Dttffitf'J ->'J 3>itx?fv^t4. * 
P>K, &K£jg«Bl 1 A 0±flS± 

$<=>K, y- Mil 4T*H*<*#£je«l 
lAOIfflffl^C, -ft^ftACiD^tt* (flittf« 
P*4VMiAs) tlAU V-^l£til5MKl/ 
'fVfMl6«t4o SOI 

WMI SFETSrJ^fiE-r-&c:t**nri6-Cats>*<, 

20 [o o 7 2] ztihm2<omm<oMm<o¥mfcgimi. 
^-rtii) s o i mfo*m^tz5&£.i&Am.<?>M isfe 

a t ttrie* i oiioii t * „ 

[0 0 7 3] itz. mS&j&Sl, 1 1 A<7>±®gBlc^-v* 

30 trL%«S»t*^6jB«l 1 A«±B«SS:« 

»4#SS:ftftt*£ tttl8fe*-r**o 
[0 0 7 4] &£5> *«S^fegi5 1 1 AOlI©*t h 9 

(10 0) [100] *[6]V^ 

O^it^t'J T^|ftJK^±# <-*-«*: * teg*? 
i> -5> o 

[0 0 7 5] [® 3 <DHife<DJ^S] HI 1 3 , 114 
L7tS£*<0 3^7C«jt«)MI S F ETttt, 56^£S<fc 
40 ISO I^TSrHa-r-&7t*lc^^^;i'gB^S-sm'ffc1- 
i'^S^^So *>U -?"<0|Rjy#5 0 nmlilT(:4&« 
^ ^t>V2,V-A ■ KU>f *ft « 

iROV-^ • KU"f VJ£tS«* s fil*a<05FilSM I S 
F E TtcJttE-r^ t*#K!E< ;&4 0 i<7>7t46. V-^ 

[0 0 7 6] i<0»3 0^Jfe<0^-C*»i> m 

5, H6 (a) ~1I6 (d) \,zm-f£ -9 
50 2:-e-oa«iS«0*4raEil'fkL, *ita*1-OV-^ • K 
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[0077] b 5 its <7>mm<oMm<r>*m&$iW.<D 

»SS-*tMif*£ 0 12 6 (a) affi£¥ig#&fll 
O^PlBBBT*)»). HI 6 (b) filtrfg^ig#|gB0fDffi 
BU B6 (c) lifMRSFffiHfcJJlt* 6 C- 6 C^tc?& 
ofcWffiBU H6 (d) ttt&KTffiBCiJtt* 6 D- 6 

[0 0 7 8] 15, 5.1712 6 (a) ~S6 (d) IZTp-f io 

[0 0 7 9] i-T, 3^#*#afc*<&$felS«i*K'fr*>* 
Ti"j3>tW«Sl 1 *£J»)fflU JPS (f-*** 
fl&iE£1"S:#lRJ<OJP$) 0. 15/im~0. 20//m 

[0 0 8 0] iit, g«l ]J50nm-100nm 
eKBMt+4"t, v>*>v9>£LOCOS^T-5^-Cfflv^ 

ftO, *©«ftR«:»#ittK:BftS**£i:rcJ:o-c\ V 

[0 0 8 1] ifiO^- MlfsKfflvxJ'rtO 

JMMtS*ufc*SS&e»3 1 AOJiffiRlfffiflffi-tKr 

-H6»Ki'3tMt4. £$>k, r-hw,mM&m 30 

CMPCi ^fijfttfy 3"; a VjRfcflf 

ii-cy- nil 4 <&o 

[0 0 8 2] #CK, ItrfE^- VmUKtiSLm-vAftt (v 
•Jnvg'fkM) ***U 

*«§5jggB3 1 AOSlffirt • FH>iS 

35) K'ftvftA, L < l±5ttB K-fc?>Xftf £*t? 

*<*oftjfflfi;4v l 5RT/V 
WVitWil 6*^1-^.o C^traB#lc, 

S*i*„ -oteffc^fc^g^gB-c K-fc?> : ^*' 
&^t : «p£tf s d&^ft^ti^£*<o¥ffiS2M isfet© 
®%tmt<. amsB-c«v»&£-*^j£&, y-hmm 
zMf&Lxm^m&zi&m.-rz z. t aug-arc**,, raw 

ft«itt±, *««jB»»wh9>-^*«:»*Lfca, ^ 
e ^^yf^fiffl^cx^-f 7 K V-* • K 
l"f > (elevated source/drain)1Sat ZMRHrZ £ tiZ 

[0 0 8 3] ft*, i<0^ife<0^ffi-C(±, £4E£jgffi3 
1 AOiIBrt<D*C, V-^fetWI 1 5JBLV KW > 50 
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tltll 6£J&j£Lfc**, d&RKI&eTafc*S&lS»3 1 
AOJtiHrtKfcV-^ltfljyil 5Si;KU^>tl!tll 
6£^j£U £<D±ffirt<7)i£i$:Jf 1 5, 1 6 KTEigl/f 

[0084] [m4<r>nm<nMm] m&Ltztiiz^ m 
my- i-^oso im+tm^tzmtt-ZftoMi sf 

ET*ff*fc*CJ±, t£*§L 3^C7nM^Fp^-f, 

[0 0 8 5] ^i-e, iO»40*KllOJg»-C»±, fit 
«0*«§?gf|5^Jt«?S<)J¥< 1*3 0.- 5 m 

~1. O^miS) ?£j&L, SOI*^-i:n*a«ft*: 
ffd 3^C7CSMI SFET^HSfSo IS 4 W#li6<D?g 
Site, > h y ^v^Wfcf^-Sr^&^jgg&i: Ltf 
J*Lfc«, £<bKp+Jf, n-Jg, p-i<0)S?S«? 

[0 0 8 6] H7I±, $4W||flfSWHiO 

;V"gB53-£^1-*><7>-c, y-* ■ >J£ifcJi30 ? »j£$ 
[0 0 8 7] if, &m$*m®>4 1 Afc^jS-tSKH;:, 

Iy'j3>fiMfil \±.\ZJ*9--^>r-tZ> 0 Z<D 
v'J3>i«*vx?tLt, RIEKJ:»l*i#* 

fc"f > h 'J >-> y ?<D\?7-*fcj&-f2> 0 z.<n\i=7-<r> 

S*?^^^*-> Y^SICJ: •? p+14 2, n-/f 

4 3 , a ir p -14 4 zmzT&WL ^xm&misM 4 1 a 

[0088] ^^ic mmitmzx 0, n«^i&«4 1 
AOM1UM2tif±ffi^v"; 3 vKlbmrt^fca-r- 
iI13WStS. Ioy-hffiSI13J:(:, 

•>'J3vr**su /^-->^Lty- hm*i 4 

[0 0 8 9] U8I±, HK4OHttO^fit<0SEaiVO^« 
#*«<0«J*4raJ*ttt;^i-«WlH-C**„ ft*, 12 8 

**^fiES^S^jBSBlwOV»-Ct±, 12 5, 12 6-C^^tLS 

[0 0 9 0] i-f, *R^igg1U 1 B*«tft-r*PRt^ 

KSrv^^tLT, R I EICJ: 1 
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[0 0 9 1] m^r. -i *>&Xlz£ 9X?£*MHi*«> 
£«1 1 K**6* B) ^iAU p+S»/F 

^^$AL, p+!4 2t»*t*. 

avBMfcK) 1 2 ZMtfL-fZo 
[0 0 9 2] ?e>K s as?ifcf**->*;HS;ftK.fc *k 
p+Jf42±K, u<Op +14 2 4 < J; -5 n 

-i43tp-i (f-**/HI) 4 4JKH4. £ 

[0 0 9 3] HtraL/cU8tc^**#^aTMi, 

1 1* m*7- **m v>s»-c, -t * tf 7 - a*j&js s *lt 

T^TffittU fcot^p31l^*>-St'9-Op+l4 2 
#1 l©p+S!*«»flli*l 7»c*ttSrEPim-r*L»f, * 

«5^feSB4 i B<Dpsu<vp+m4 2 k fcafits-flian-*-* 

iii^tt COW *£4 LT1& 
^JtiCi^tlJo 20 
[0 0 9 4] E17 4 7tl±|lI8H^-r^4<0||MoS®C0 

+142i:p-I4 4^tt»i^©K£**»ftL-C 
^*Ui\ n-@4 3 K^Stt^SJf T% 
«tip-I4 4 1 fc*m*Wfcfl*-C£ 

.&„ itttzJ:!), SO IIS^f^tMI SFETtf 

5^agfl3tfP*lliW-**:i&fcMU ( P - 
144) <7)jj^^^<i-^i tt-, ^ffiz^b^tra 30 

[0 0 9 5] ^ <b IC. *«^ggB4 1 A, 4 1 B<7?3>* 
g&<*K§§feSB4 1 A. 4 1B^Mtl4tftf« 
[0 0 9 6] HI 7, 1218 izmLtzUfrlir- MS 

K U"f V (el evated source/dra i n) *f it . f fc: It V - 
• KUW VKhaloWii (#*- 7 M»it) &IV^tiV> 
(iC-CliH^-fr-T) o ZtlbZm^iitf. n-143 
i:V-*- KW>«WI (n+«) 0«tt*$£C|ft 

[0 0 9 7] Cl<7)^4<D||^cD^t > »±, n f- \ 50 
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ftja-fki-^it^i «k m\tm% cmos soiff 

«^4o 
[0 0 9 8] [Sfl 5 toimnwm MM L it 3 ^tcSM 
I S FETK£i/>T, ^*;n]]IW£;*:§ < , -f^t>*> 

««*j6»01fl5 * £ ft < L Y- Y 1I<0 n > 9 

»jftj&*B« t 44tv»a niifffiMtit & *r in* # * 

fl£4-Cff<i"*i:, T^-^^ hJt*»** < & > RIE 

[0 0 9 9] *«SW4r#'J>"; nvoi(taitJPl±-*v»-e 

hmffiO±ffilc|t8 0 0 nmOti^V'-r Lf do ffil 
150nmX150nmgWK3'/^l- 

-^Iw^^^T^.^^ hit (-5. 3 +1S1<0^) <T>-K 
4-R I E-C^L4»titlf*f>* < & *K 

[oiooj -e-i-t?, m5<vmm<oMmii. ir»u3 

^CtcMOM I SFETlcisv^T, U9 tc^-r J: -5 *y- 

Z<om.tf2 0 0 nmMt*S;«HItn. 
[0 10 1] H9f4, « 5 0**k03^«!«>^*flc««0 

[0102] Si*, ply'jn >*af#*« 1 1 *«J •) 

tk) 41t*L, U V^57-ffttR I ESrfflv^T. «fC 

[0 10 3] ££T% *l*IO*«l 15-50 n m- 1 0 
0 nm&m.mt-tZ>t, V^»9>4LOCOSff»l!tt- 

[0104] -e-<s>i£> cfoy-niMivxi'rtw 

^K^Sff 5 1 AOMflBStfllcy- hMKl 3 
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X WW ') V 3 >J&*ffli&&*, t ft O # 'J -> 

3>I^CMPf»It £ £ t K J: Or- hm«5 4 £ 

[0 10 5] iOii KLT, Y- Mg5 4 

r- hm«5 4 £1219 K^-f <fc -9 £ iS5 J&t£K 1" 

iit^fl, y-Hl5 4±onv?^ hffiltv 

[oio6] xttwtMm\2±.\zmmit'f-\-t*9 

->^MtS; *«5§SigC5 1 Atlill 2 

[0107] H9t=«i-#*#»«o#asxo r »a*tt 
i , r- h ms 5 4 ± t v • kw >i£twg 1 5 , 

I 6±tr-|wiB#tC3 v** h^-^fc^n-rsii^pr 

h«®5 40^Sgti*'«J v'J 20 

[0 10 8] [S6flIi<OIH i0^6 0fy6<031£ 

JB-ctt, xt> + v t i o riS^ga^M 

[0109] 110 (a) -m 10 ( d ) 6 OHifc 

II (a) -1111 (c) <ittfB¥*#3SitOSii;&& 

[0 110] If > gll 0 ( a ) IC^-f «t 9 IC, v 'J n 30 
>^##*«6 l_tfcilM*Bl6 2 £U&U 'JV^5 7 

>mf\<^ M I S FET<Df--v^;ugB£®gg;1--i.g|5ia 

kbspsp6 3 *»*i-4o zvt&ow-wmmi,*, mi 

1 (a) -) tcft£ 0 

[0 111] «v»T, H§Pg&6 3rtOy'j3^|M 
«6 1 Kfc LT, ->'J n y?)xlf^^yt*l« 

^ffv^nio (b) iZTF-rxiiz^ mmm 6 2 ±iz * 

[0 112] £f>K, , ;V777-fMO r K7'fi7f 40 

v^ir i *) ^ if ? # v * ;vjf 6 4 co^? --VirSrff 

iio (c) i:^ti?i:, v-*, FMv, 
tF^-^^;Wtft4*«^jeffi6 4 AlrMti. icot 

im-frbfrtz&mmigM* 4 AofiMii, mi 

1 (b) V-^&ffcg&lfKU^ >ffi* 

[01 13] HI 1 0 ( d ) Ktf-T i ^ (c, 

■t-*o s?>k, r- H&SR6 5±Kr- h***** *> 
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X Y*ft\,^ y-Mffi6 6tMt^o 

^6 6T£Bfc<*K§&eSB6 4 AK'J > (P) 

fcfft (As) O^A^ffv^ V-^tttUl 6 7 XtTKU 

11 (c) K/B-t i d K&& 0 J2JUt<0J: -5 ftIfgfcJ:o 
[0 1 14] HeaUtXBKJ: ijSitSir^Ell 2 

mtfozti&M i sfetov-^. • Ki"f >u<omu 
<o m<n ggtt * iffi/h l x i> , m&* * w *«m o t * v 

Ji 6 4 K J: o-C^J&£*iTV>££a6. f t^fl/^T 

HI 6 V-XtttRJ|6 7^ Kl"f 

>t£ffc* 6 8 itTfrfa S *t*£4K£j@ft 64AOft*^ 

[0 115] i<oIlOfl«**ftStt-li, 

■ertltft^o ^ ^ ;vS|S^ v-^. • Kl/-f> 

J6ft|#*8i->«j3>i:j: •)»J***L-Cv>4fc* % # 

[oii6] !fa£Lfc£-j!ifc<o®s-ei±, n^-v^-^O 

i^tcP14t?tfC*Jift<, @^ft7*n-fe^^:#Srfflv>T 
«mS!£^x.4ii:(CJ: i). ptt^OMI SSI* 

[0 117] 
[HBSOtt*ftKW] 

f$.*mi-&$i®X'$>z> B 

[I2 2] iO|£^©SS2O^J6(D^<0^#^fiOflf 

[in 3] z<o§tw<D%2<D$tn<r>i&m<r>&mM<D*mi*- 
mm.<ommim-r®mmx'&& 0 
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[0 4] ^<F>&W<F>m2<n%M<nWtm<r>m<r> 1 £Mm<r>¥- *i 

[0 5] dO»W«)»3 0|tlfe«)^«0#*IM6«Ofll 1 

[m6] (a) iimum3<onm<ommo^m^mm<o i 

¥B5H-C*»). (b) littBJMMMettomBBL 1 

(c) J±l«rfB¥ffi0Ki3»t* 6 C- 6 C&Ki&ofclBrM 1 

(d) litWrlESFffiHK^It* 6 D- 6 DfeCtt-ofc 1 

6&rM0-e&£ o 1 
[0 7] £©3&BO*4©H»O3B»O#*#S6«0>fl| 10 1 

[18] C1CO*W<0^4<D^JS<?5^<O^M^IC^# 2 

[0 9] iOtWWi 5 OittWgSO^ftll^i 3 

[ilO] (a) ~ (d) tt, Z.<D5£W<Dm6<W£M<0 4 

[miu U) ~ (c> ttre* 6 a 

[0 1 2] ttfiflie oftkoeiof i«»to4Wt 20 5 

^•f#4taiiiT*)'&o 5 

[013] (a) ~ (c) HU WSlflOMOSF 6 

[014] «0^';^l«^ffi^tMO S F E T<0#t 6 

SIfiiSo 6 

[0 1 5] iEMOSFETOBfB0?*S o 6 

[01 6] t£*<Z>l&2eicDM I SFET(DiSS4:St»r 6 

®0-C$>£o 6 

[il7] »<Di3MWMISFETO«^^« 6 
®0"C*-i)o 30 6 

[ff^ORW] * 
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1 - P Iv"j3Vi« 

i A-afcK£e» 

2-««IR 

4-r- vmm 
4 A-y- vmM 
4 B—y- hm® 



5 
6 
7 

i 

2 -mmm 

1 A-*«ggeSB 
1 A-*«^iB» 
1 B-*«^jgS& 



p +n 

n — )f 
P -n 



new 

J- tf ? 3r v -v 
FN 



[01] 



[02] 





(13) 



&ffl2 002-1 1 0963 



[HI3] [114] 




[HI 5] 



(14) 



I 2 0 0 2 — 1 1 0963 



[M9] [110] 




